CNS interleukin-3 (IL-3) expression and neurological syndrome in antisense-IL-3 transgenic mice.
Interleukin-3 (IL-3) is an important mediator of physiological and pathophysiological processes affecting the central nervous system (CNS). It stimulates the proliferation and activation of microglia and can enhance differentiation of cholinergic and sensory neurons. To examine the role of IL-3 in the CNS, we utilized transgenic mice expressing a murine antisense IL-3 (AS-IL-3) RNA under the control of the T cell B19 promoter so that expression is limited to hematopoietic cells. The AS-IL-3 transgenic mice develop either a progressive neurologic dysfunction, which includes ataxia, bradykinesia, and paralysis, or a lymphoproliferative syndrome. Histopathology demonstrated accumulations of reactive astrocytes in the cerebellum, brain stem, and spinal cord, accompanied by activated microglia. Partial loss of cerebellar nuclei neurons as well as neurons in the cranial nerve nuclei and spinal cord motor neurons is seen. Despite depletion of IL-3 peripherally, expression of IL-3 mRNA and protein is turned on in the CNS of the transgenic mice. Astrocytes cultured from the AS-IL-3 mice contain IL-3 mRNA and may thus be responsible for the activation of the microglia. This model should provide important insights into the role of cytokines in neurological disorders.